Inhibition of posthemorrhagic transfusion-induced gastric injury by a long-acting superoxide dismutase derivative.
Although oxygen-free radicals have been postulated to play an important role in the pathogenesis of gastric mucosal injury induced by posthemorrhagic blood transfusion, direct evidence supporting this hypothesis is lacking. Superoxide dismutase (SOD) has been shown to inhibit oxygen toxicity in vitro in various types of cell injury. However, in some cases, oxidative tissue injury cannot be decreased efficiency predominantly due to its rapid elimination by renal glomerular filtration. To overcome such frustrating situations, we have synthesized a SOD derivative that circulates bound to albumin with a half-life of 6 hr. When blood was withdrawn from the rat (22 ml/kg) for 30 min followed by transfusion of the extracted blood, marked gastric mucosal lesions occurred within 30 min after transfusion. Intravenously injected SOD derivative markedly decreased gastric mucosal injury. Kinetic analysis using 125I-labeled albumin revealed that the vascular permeability of the stomach increased significantly after transfusion by a SOD derivative inhibitable mechanism. Thus, superoxide radical and/or its metabolite(s) play a critical role in the pathogenesis of posthemorrhagic transfusion-induced gastric injury.